Résumé. -On décrit l'histoire primitive du travail avec les chambres à nuages sur les particules étranges. On s'attache surtout au 'groupe Manchester' qui a défriché le sujet au Pic-du-Midi, France. L'étude se termine avec quelques mots préliminaires sur la valeur des études historiques du développement des sujets principaux de la physique.
George Rochester has already described in some detail the Manchester experiments on the properties of penetrating showers of cosmic rays which led to the discovery of V-particles in 1947. Although the apparatus was operated until the summer of 1949, no further decays of V-particles were observed. One decay was seen in 1946 and one in 1947 but none in 1948 or the first half of 1949. With hindsight we now know that the apparatus was not well arranged. For example, the producing layer for the penetrating showers was some distance above the small cloud chamber.
In 1948 Rochester started using photographic emulsions for cosmic-ray experiments at Manchester, whilst I continued to operate the small cloud chamber in the Blackett magnet. Keith Barker joined me and we extended the studies of the general properties of penetrating showers. Interesting events in a small chamber (30 cm in diameter and 9 cm deep) were comparatively rare at sea-level. We urgently needed access to a mountain observatory where the rate of showers would be enhanced by a factor of at least ten. A possible place was the cosmic-ray laboratory on the Jungfraujoch in Switzerland but unfortunately the maximum individual load that could be transported to the actual laboratory was only about 1 tonne. The Blackett magnet could not be broken down into such small pieces so, from the perspective of 1947/1948, it seemed that Manchester would need a specially designed magnet and chamber for mountain work.
Sometime in 1947 it was decided to build a new rectangular chamber (55 cm square and initially 9 cm deep) and a 15-tonne electro-magnet which could be broken down into small pieces. J.A. Newth was in charge of this project and Metropolitan-Vickers Ltd, who made the original Blackett magnet in the mid 1930's undertook to construct the new magnet. Both Blackett and J. G. Wilson advised on the new project, altogether it was an ambitious programme and consequently it took some time to complete. The new magnet was installed at the OFormely at Manchester University and Imperial College, London
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B l a c k e t t o r i g i n a l l y h o p e d t h a t t h i s new M a n c h e s t e r c h a m b e r w o u l d h a v e c o n f i r m e d t h e 1 9 4 7 R o c h e s t e r & B u t l e r d i s c o v e r y .
A l t h o u g h t h e new c h a m b e r made i m p o r t a n t c o n t r i b u t i o n s , p a r t i c u l a r l y o n t h e l i f e t i m e s o f vO-p a r t i c l e s , a n d o b s e r v e d a n e a r l y e x a m p l e o f a s s o c i a t e d p r o d u c t i o n , i t w a s c o m p l e t e d a l m o s t t w o y e a r s t o o l a t e f o r t h e r o l e o f c o n f i r m i n g t h e V -p a r t i c l e d i s c o v e r y .
R o c h e s t e r h a s a l r e a d y e x p l a i n e d a t t h i s c o n f e r e n c e t h a t we knew i n 1 9 4 9 t h a t s i m i l a r c l o u d c h a m b e r w o r k t o o u r own w a s i n p r o g r e s s i n t h e USA, b o t h a t s e a -l e v e l a n d a t h i g h a l t i t u d e s . C a r l A n d e r s o n a t t h e C a l i f o r n i a I n s t i t u t e o f T e c h n o l o g y h a d l o n g b e e n a r i v a l o f B l a c k e t t ' s a n d h i s g r o u p h a d a s m a l l p o r t a b l e m a g n e t a n d c l o u d c h a m b e r w h i c h t h e y w e r e u s i n g a t a v a r i e t y o f l o c a t i o n s , a t s e a -l e v e l , a t a m o u n t a i n s t a t i o n a n d i n a l a r g e a e r o p l a n e . B e f o r e a n y f i r m news a b o u t V -p a r t i c l e s r e a c h e d u s f r o m t h e C a l i f o r n i a I n s t i t u t e o f T e c h n o l o g y , G . P . O c c h i a l i n i s u g g e s t e d t o B l a c k e t t t h a t i t m i g h t j u s t b e p o s s i b l e t o i n s t a l l a n d o p e r a t e t h e o l d B l a c k e t t m a g n e t a t t h e a s t r o n o m i c a l o b s e r v a t o r y o n t h e P i c -d u -M i d i i n t h e F r e n c h ' P y r e n e e s a t a h e i g h t o f 2 8 6 7 m. O c c h i a l i n i a n d C o s y n s f r o m B r u s s e l s knew t h i s o b s e r v a t o r y w e l l a n d p a r t i c u l a r l y i t s D i r e c t o r , J . RBsch. E a r l y i n 1 9 4 9 t h e y s e t a b o u t c o n v i n c i n g B l a c k e t t t h a t i t w o u l d b e w o r t h w h i l e t o move t h e m a g n e t t o t h e m o u n t a i n d u r i n g t h e summer o f 1 9 4 9 . T h i s w a s s e e n i n M a n c h e s t e r a s a n a t t r a c t i v e p o s s i b i l i t y w h i c h m i g h t a n t i c i p a t e t h e o p e r a t i o n o f t h e new J u n g f r a~~j o c h c h a m b e r b y a t l e a s t a y e a r .
I t h a p p e n e d t h a t R o c h e s t e r ' s e m u l s i o n g r o u p was a t t h e e n d o f 1 9 4 8 f o l l o w i n g u p a s u g g e s t i o n o f B l a c k e t t a n d O c c h i a l i n i t o see w h e t h e r p a r t i c l e t r a c k s i n e m u l s i o n c o u l d b e b e n t b y s t r o n g m a g n e t i c f i e l d s , a n d i f s o t o e v a l u a t e t h e p o s s i b l e u s e f u l n e s s i n c o s m i c -r a y r e s e a r c h . Some p r e l i m i n a r y e x p e r i m e n t s h a d b e e n c a r r i e d o u t by R o c h e s t e r a n d P a g e i n a B l a c k e t t -t y p e m a g n e t b e i n g b u i l t a t M e t r o p o l i t a n -V i c k e r s Works i n M a n c h e s t e r f o r C e y l o n , a n d t h o u g h t h e r e s u l t s w e r e e n c o u r a g i n g a n e x p o s u r e w a s d e s p e r a t e l y n e e d e d a t a m o u n t a i n l a b o r a t o r y . e i n g t e s t e d f o r t h e J u n g f r a u j o c h a n d my g r o u p w a s o b t a i n i n g i n t e r e s t i n g r e s u l t s o n p e n e t r a t i n g s h o w e r s a t M a n c h e s t e r . L e t t e r s w e n t t o a n d f r o b e t w e e n B l a c k e t t , O c c h i a l i n i a n d D i l w o r t h , a n d RBsch a n d i n t h e e n d B l a c k e t t a g r e e d t o v i s i t t h e P i c -d u -M i d i o n 2 5 t h J u n e , 1 9 4 9 . U n f o r t u n a t e l y o t h e r c o m m i t m e n t s p r e v e n t e d t h i s v i s t at t h e l a s t moment, b u t I w e n t , t o g e t h e r w i t h a s e n i o r c o l l e a g u e , H . J . J . B r a d d i c k . W e w e r e v e r y i m p r e s s e d w i t h t h e p o t e n t i a l i t i e s o f t h e P i c -d u -M i d i l a b o r a t o r y .
RBsch s o o n c o n v i n c e d u s t h a t i t w o u l d i n d e e d b e f e a s i b l e t o h a u l t h e m a g n e t p a r t s f r o m t h e e n d o f t h e m o u n t a i n r o a d t o t h e l a b o r a t o r y i t s e l f b e f o r e w i n t e r s e t i n . W e l e a r n t t h a t t h e e x i s t i n g p o w e r s u p p l y w a s i n a d e q u a t e f o r o u r p u r p o s e b u t w o r k w a s i n h a n d t o i n s t a l l a new p o w e r c a b l e .
T h e d i f f i c u l t y w a s t o g a u g e when t h i s work w o u l d b e c o m p l e t e d .
I n J u n e i t s e e m e d t h a t a g r e a t d e a l o f w o r k r e m a i n e d t o b e d o n e b e f o r e t h e w i n t e r .
On t h e way b a c k t o M a n c h e s t e r , B r a d d i c k a n d I v i s i t e d L e p r i n c e R i n g u e t a t t h e E c o l e -P o l y t e c h n i q u e i n P a r i s .
A t t h a t t i m e h e w a s d o i n g c o s m i c -r a y e x p e r i m e n t s on t h e A i g u i l l e -d u -M i d i , n e a r Mont B l a n c . T h i s s t a t i o n w a s v e r y much h i g h e r t h a n t h e P i c -d u -M i d i b u t a n o l d -f a s h i o n e d magnet l i k e o u r s c o u l d n o t b e t a k e n t o t h e l a b o r a t o r y on t h e A i g u i l l e . L e p r i n c e R i n g u e t t e n d e d t o a d v i s e u s a g a i n s t t h e Pic-du-Midi b e c a u s e i t was n o t v e r y h i g h and t h e f a c i l i t i e s were p o o r , p a r t i c u l a r l y t h e e l e c t r i c power s u p p l y . Access t o t h e Pic-du-Midi was d i f f i c u l t i n w i n t e r -one had t o a s c e n d on s k i s and s u p p l i e s had t o b e c a r r i e d .
I n t h e e n d , n o t w i t h s t a n d i n g a l l t h e d i f f i c u l t i e s , B r a d d i c k and I a d v i s e d B l a c k e t t t o s a n c t i o n t h e move t o t h e Pic-du-Midi l a r g e l y b e c a u s e we were c o n v i n c e d t h a t RBsch wanted u s . I f we s e t t h e move i n motion we b e l i e v e d t h a t t h i s would e n a b l e Rbsch t o s p e e d up t h e work on t h e e l e c t r i c c a b l e and t o p l a n f o r improved a c c e s s d u r i n g t h e w i n t e r . RBsch was a young, a m b i t i o u s man and t h e Manchester p r o j e c t would u n d o u b t e d l y h e l p him.
F o r t u n a t e l y much o f t h e c o r r e s p o n d e n c e between Manchester and t h e Pic-du-Midi d u r i n g t h e summer of 1949 h a s been p r e s e r v e d among B l a c k e t t ' s p a p e r s . On 4 t h J u l y , 1949 h e w r o t e t o Rbsch a g r e e i n g t o t h e move b u t l e a v i n g t h e t i m i n g open; p e r h a p s we would o p e r a t e t h e magnet and c l o u d chamber a t Manchester d u r i n g t h e w i n t e r of 1949/50 and s o d e l a y t h e move u n t i l t h e summer of 1950. B l a c k e t t a l s o f e l t t h a t t h e p r o p o s e d Manchester group a t t h e Pic-du-Midi s h o u l d b e j o i n e d by a French p h y s i c i s t . H e a s k e d P i e r r e Auger ( t h e n a t UNESCO) t o f i n d a young F r e n c h p h y s i c i s t f o r t h e new programme a t t h e P i c . He a l s o p r e s s e d t h e a u t h o r i t i e s i n P a r i s t o make s u r e t h a t a l l t h e f u n d s needed f o r t h e e l e c t r i c c a b l e were a v a i l a b l e . W e soon r e a l i s e d i t would t a k e some t i m e t o s h i p t h e magnet from L i v e r p o o l t o Bordeaux s o t h e f i n a l d e c i s i o n w a s t a k e n on 9 t h August when B l a c k e t t w r o t e t o Rbsch s a y i n g h e a g r e e d t o d i s m a n t l e i t r i g h t away. A t t h a t t i m e t h e news from t h e P i c on a l l t h e p r e p a r a t o r y work was good. S u b s e q u e n t l y B l a c k e t t p a i d h i s f i r s t v i s i t t o t h e Pic-du-Midi i n mid-September when h e was j o i n e d by O c c h i a l i n i and Cosyns. The magnet had r e a c h e d Bagn2res-de-Bigorre, t h e b a s e s t a t i o n f o r t h e Pic-du-Midi, b y x 4 t h O c t o b e r and i n a l e t t e r t o O c c h i a l i n i d a t e d 3 1 s t O c t o b e r , B l a c k e t t announced t h a t t h e gamble had come o f f , t h e magnet was a t t h e t o p . The h a u l t o t h e t o p was n o t made w i t h o u t i n c i d e n t . A t t h e l a s t moment t h e French e n g i n e e r s found t h a t t h e magnet b a s e p l a t e was h e a v i e r t h a n t h e y e x p e c t e d ! The magnet w a s e n e r g i s e d by 2 4 t h November and s o i t was p o s s i b l e t o u s e i t r i g h t away f o r t h e e m u l s i o n e x p e r i m e n t s p r o p o s e d by t h e
Manchester and B r u s s e l s ' g r o u p s . March, 1950) t o s a y t h a t a goods and p a s s e n g e r t61&ph&rique would b e b u i l t , h o p e f u l l y by O c t o b e r , l 9 5 1 .
S i n c e a c c e s s t o t h e Pic-du-Midi o b s e r v a t o r y d u r i n g t h e w i n t e r was by s k i and equipment c o u l d n o t b e moved i n e a s i l y , B l a c k e t t wondered i f t h i s d i f f i c u l t y c o u l d be overcome by u s i n g a h e l i c o p t e r . He c o n s u l t e d e x p e r t s i n t h e a i r c r a f t i n d u s t r y i n B r i t a i n b u t b e f o r e t h e i d e a had d e v e l o p e d v e r y f a r , RBsch w r o t e (
During t h e e a r l y d a y s of o u r work a t t h e P i c a F r e n c h p h y s i c i s t , J . Daudin was v e r y h e l p f u l b u t h e d i d n o t a c t u a l l y j o i n t h e Manchester group. I n November, 1949 Auger s u g g e s t e d t h a t a young d o c t o r a l s t u d e n t o f h i s , ~n d r 6 Cachon, s h o u l d do s o . W e were v e r y p l e a s e d t o have him a s a c o l l e a g u e .
L a t e i n November, 1949 B l a c k e t t r e c e i v e d a r e m a r k a b l e l e t t e r from C a r l Anderson. The f i r s t t h r e e p a r a g r a p h s o f t h i s l e t t e r a s k e d B l a c k e t t t o a l l o w a young p h y s i c i s t from C a l . Tech. t o work a t M a n c h e s t e r , h o p e f u l l y on a F u l b r i g h t s c h o l a r s h i p .
I n t h e f o u r t h p a r a g r a p h Anderson m e n t i o n e d , a l m o s t c a s u a l l y , t h a t h i s group had o b t a i n e d a b o u t 30 c a s e s of t h e Manchester V-shaped t r a c k s a s s o c i a t e d w i t h p e n e t r a t i n g s h o w e r s . Ne remarked t h a t " s o f a r a s we can s e e now, t h e i r ( R o c h e s t e r & B u t l e r ' s ) i n t e r p r e t a t i o n of t h e s e e v e n t s as c a u s e d by new u n s t a b l e p a r t i c l e s , seems t o b e b o r n e o u t i n o u r e x p e r i m e n t s . " U n f o r t u n a t e l y t h e C a l . Tech. group was e x p e r i e n c i n g d i f f i c u l t i e s m e a s u r i n g t h e e v e n t s i n t h e i r s m a l l chamber b u t t h e y promised t o p u b l i s h t h e i r work -a p a p e r d u l y a p p e a r e d i n 1950. I t t u r n e d o u t , however, t h a t t h e tremendous e f f o r t s of RBsch and many o t h e r s t o i n s t a l l and e n e r g i s e t h e B l a c k e t t magnet a t t h e P i c , were n o t i n v a i n .
The chamber and e l e c t r o n i c equipment was s e n t up i n t h e s p r i n g of 1950. U n f o r t u n a t e l y one
i n g t h a t h e was s t r o n g l y a g a i n s t t h e u s e of Greek l e t t e r s . B l a c k e t t r e p l i e d t h a t h e would c o n s u l t N i e l s Bohr a n d , a f t e r d o i n g s o , h e t o l d Anderson t h a t h e f a v o u r e d t h e V -p a r t i c l e n o t a t i o n which had grown up a t
Manchester. Anderson r e p l i e d a t once a g r e e i n g t o B l a c k e t t ' s s u g g e s t i o n .
Undoubtedly t h e V-events r e c o r d e d a t t h e Pic-du-Midi d u r i n g t h e
1950/51 p e r i o d were t h e b e s t a v a i l a b l e anywhere and t h e i r a n a l y s i s , which w a s done a t M a n c h e s t e r , l e d t o i m p o r t a n t new d i s c o v e r i e s . F o r t h e f i r s t t i m e -p r o t o n s and n e g a t i v e mesons ( p r o b a b l y . 7 . -mesons, s i n c e one 7 7 -3 Pdecay was s e e n ) , were i d e n t i f i e d among t h e s e c o n d a r y p a r t i c l e s o f ~" e c a y s . Although a t t h i s t i m e t h e e v i d e n c e was n o t c o n c l u s i v e , we had c i r c u m s t a n t i a l e v i d e n c e t h a t t h e articles decayed i n t o o n l y two s e c o n d a r y p a r t i c l e s , b o t h c h a r g e d . T h e r e was s t r o n g e v i d e n c e t h a t t h e VG p a r t i c l e s were o f two k i n d s , c a l l e d vol and vo2. T e n t a t i v e l y we s u g g e s t e d t h a t t h e decay schemes were : -By t h e summer of 1 9 5 1 good measurements were madeoon 26 ~" r a c k s . I t was n o t p o s s i b l e t o c l a s s i f y e a c h e v e n t a s a V o r a vo2 s t r a i g h t a w a y b e c a u s e i n many c a s e s , b o t h s e c o n d a r y t r a c k s were a t minimum i o n i s a t i o n . The Manchester group were t h e f i r s t t o u s e k i n e m a t i c methods t o p r o v i d e a s e p a r a t i o n p r o c e d u r e .
I n t h i s a n a l y s i s u s e was made of t h e g e n e r a l p r o p e r t i e s o f two-body d e c a y s , p a r t i c u l a r l y f o l l o w i n g t h e work of B l a t o n and w i t h t h e h e l p o f P o d o l a n k i a t M a n c h e s t e r .
U s i n g , f o r t h e f i r s t t i m e , t h i s o q u i t e s o p h i s t i c a t e d a n a l y s i s p r o c g d u r e , i t seemed t h a t t h e 26 V e v e n t s c o u l d be c l a s s i f i e d a s 1 5 V and 11 vo2. The mass of t h e vol was a b o u t 2250 me., w h i l e t h a t 04 t h e yo2 was a b o u t 950 me. S e v e r a l c o n v i n c i n g examples of w e l l measured VO d e c a y s o f b o t h t y p e s were o b s e r v e d d u r i n g 1951 b y Thompson e t a l . By t h e summer of 1952 200 VO d e c a y s were o b t a i n e d a t t h e Pic-du-Midi. Although t h e two s i m p l e two-body decay schemes were s t i l l n o t f u l l y e s t a b l i s h e d , t h e Pic-du-Midi e v i d e n c e remained c o n s i s t e n t w i t h them. To s e t t l e t h e q u e s t i o n i t was c l e a r t h a t more a c c u r a t e measurements were needed on t h e s e c o n d a r y t r a c k s of t h e d e c a y s . T h i s work was l a r g e l y done l a t e r on by o t h e r g r o u p s w i t h much l a r g e r chambers t h a n o u r s . W e endeavoured t o improve o u r t e c h n i q u e a t t h e P i c , b u t t h e modest p o l e f a c e s i z e of t h e o l d B l a c k e t t magnet was t h e l i m i t a t i o n .
The c h a r g e d V -p a r t i c l e s were l e s s f r e q u e n t t h a n t h e V0 and were more d i f f i c u l t t o a n a l y s e . The e v i d e n c e a v a i l a b l e e a r l y -o n s t r o n g l y s u g g e s t e d t h a t t h e y w e r e t h e same a s t h e K-mesons found i n p h o t o g r a p h i c e m u l s i o n s . Undoubtedly t h e c l o u d chambers were most s u i t a b l e f o r s t u d y i n g n e u t r a l d e c a y s t h u s complementing t h e e m u l s i o n t e c h n i q u e which was paramount f o r c h a r g e d d e c a y s . 
W e d i d have one o u t s t a n d i n g p i c t u r e t~k e n a t t h e Pic-du-Midi on which a V-a p p e a r e d i t s e l f t o p r o d u c e a V -t r a c k . T h i s e v e n t was c a l l e d a c a s c a d e decay and was t h e f i r s t of i t s k i n d t o b e p u b l i s h e d . I n _due t i m e t h i s d i s c o v e r y was c o n f i r m e d by o t h e r g r o u p s and t h e

The C a l . Techb group were n o t e n t i r e l y convinced t h a t t h e Manchester a n a l y s i s o f V-e v e n t s i n t e r m s o f two body d e c a y s was t h e c o m p l e t e s t o r y . They had some i n d i c a t i o n s o f d e c a y s i n v o l v i n g 3 s e c o n d a r i e s .
Some e v e n t s , however, showed t h e V0 t r a c k and t h e o r i g i n of t h e V0 p a r t i c l e i n a n u c l e a r i n t e r a c t i o n .
I
n e a c h of t h e s e c a s e s t h e s e c o n d a r y t r a c k s were c o p l a n a r w i t h t h e a p p r o p r i a t e o r i g i n , a s r e q u i r e d f o r a 2 body decay. Cloud chambers c o n t a i n i n g many t h i n m e t a l p l a t e s were u s e d by some g r o u p s and found t o b e i n v a l u a b l e f o r l i n k i n g V0 t r a c k s w i t h t h e i r o r i g i n s i n t h e p l a t e s . U l t i m a t e l y t h e s e e x p e r i m e n t s and o t h e r s l e d t o t h e c o n f i r m a t i o n of t h e o r i g i n a l Manchester i n t e r p r e t a t i o n .
The f i r s t m a j o r r e v i e w o f a l l t h e V -p a r t i c l e work t o o k p l a c e a p p r o p r i a t e l y a t t h e 1953 IUPAP Cosmic-Ray C o n f e r e n c e h e l d a t ~a g n b r e s -d e -B i g o r r e , n e a r t o t h e Pic-du-Midi. T h i s was a p a r t i c u l a r l y s p l e n d i d o c c a s i o n and t h e c o n f e r e n c e r e p o r t is a v a l u a b l e h i s t o r i c a l document b e c a u s e it r e c o r d s t h e a c h i e v e m e n t s and views of t h e many d i f f e r e n t g r o u p s of e x p e r i m e n t e r s a t a p a r t i c u l a r i n s t a n t of t i m e .
I t i s n o t my p u r p o s e h e r e t o r e v i e w a l l t h e e a r l y work on t h e Vp a r t i c l e s , b o t h n e u t r a l and charged.Undoubtedly t h e e a r l y o b s e r v a t i o n s a t t h e Pic-du-Midi by t h e Manchester group e s t a b l i s h e d a m a j o r new a c t i v i t y . W e c o n t i n u e d working a t t h e P i c f o r n i n e y e a r s . D u r i n g t h i s t i m e t h e E c o l e -P o l y t e c h n i q u e g r o u p i n s t a l l e d a v e r y l a r g e magnet c l o u d chamber w i t h a s e c o n d m u l t i p l a t e chamber below. I n due t i m e o u r s m a l l magnet chamber was i n e v i t a b l y r e f e r r e d t o a s J o s e p h i n e ! Towards t h e end o f o u r s t a y a t t h e Pic-du-Midi we worked on high-energy showers i n c o l l a b o r a t i o n w i t h t h e E c o l e -P o l y t e c h n i q u e g r o u p . By t h i s t i m e a l m o s t a l l t h e i n i t i a t i v e on a s t r a n g e p a r t i c l e p h y s i c s was c e n t r e d a t t h e a c c e l e r a t o r l a b o r a t o r i e s . The Cosmotron g e n e r a t e d a u s e f u l beam of p r o t o n s a t t h e b e g i n n i n g o f 1953 and t h e B e v a t r o n was working a t t h e end o f 1954. The d i f f u s i o n c l o u d chamber was u s e d v e r y e f f e c t i v e l y w i t h t h e Cosmotron by S h u t t ' s team; t h e i r f i r s t g r e a t s u c c e s s was t h e d i s c o v e r y of a s s o c i a t e d p r o d u c t i o n o f s t r a n g e p a r t i c l e s .
The b u b b l e chamber was i n v e n t e d by G l a s e r i n 1952 and H i l d e b r a n d s u c c e s s f u l l y o p e r a t e d a v e r y s m a l l hydrogen chamber i n 1953. By 1954 A l v a r e z had l a u n c h e d h i s m a g n i f i c e n t programme f o r b u i l d i n g and e x p l o i t i n g hydrogen b u b b l e chambers a t t h e B e v a t r o n .
S a d l y , c l o u d chamber work a t mountain o b s e r v a t o r i e s w a s doomed by a b o u t t h e mid 1 9 5 0 ' s b u t e m u l s i o n work w i t h cosmic r a y s c o n t i n u e d t h r o u g h o u t t h e d e c a d e . D u r i n g t h e 1 9 5 0 ' s many s c i e n t i f i c p a p e r s were p u b l i s h e d on t h e p r o p e r t i e s o f t h e new p a r t i c l e s .
C o n f e r e n c e s proved t o b e i m p o r t a n t , p a r t i c u l a r l y f o r r e v i e w s of b r o a d a r e a s of work a s w e l l a s o c c a s i o n s f o r t h e exchange of i d e a s .
M y f i r s t m a j o r i n t e r n a t i o n a l m e e t i n g was i n J u l y , 1951 a t Bohr I n s t i t u t e a t Copenhagen. I t was a n u c l e a r p h y s i c s m e e t i n g , b u t C e c i l P o w e l l and I r e p o r t e d on t h e s t r a n g e p a r t i c l e s . I r e a l i s e d t h e n t h a t t h e r e was i n p r a c t i c e a wide g u l f between n u c l e a r and cosmic r a y p h y s i c i s t s . The s y n c h r o c y c l o t r o n s were p r o d u c i n g p i o n beams b u t I d o n ' t t h i n k t h a t i n 1 9 5 1 n u c l e a r p h y s i c i s t s e n v i s a g e d t h e g r e a t advances t h a t would soon b e made w i t h t h e Cosmotron and t h e B e v a t r o n .
I n 1952 I made a l e c t u r e t o u r i n t h e USA when i t was a p a r t i c u l a r p l e a s u r e t o v i s i t C a r l A n d e r s o n ' s group a t C a l i f o r n i a Tech. and t o s e e t h e MIT mountain s t a t i o n a t Echo Lake i n Colorado.
The e x c e l l e n t p r a c t i c e of p u b l i s h i n g m a j o r r e v i e w a r t i c l e s d e v e l o p e d i n t h e 1 9 5 0 ' s . F o r example, a series of volumes c a l l e d ' P r o g r e s s i n Cosmic Ray P h y s i c s ' ( N o r t h H o l l a n d ) , e d i t e d by J . G. Wilson, was i n t r o d u c e d i n 1952. I w r o t e a r e v i e w on b o t h n e u t r a l and c h a r g e d V -p a r t i c l e s f o r t h e f i r s t volume; d a t a a v a i l a b l e i n l a t e 1951 were i n c l u d e d . P e r h a p s t h e b e s t and most comprehensive r e v i e w o f c l o u d chamber work, on n e u t r a l V -p a r t i c l e s was w r i t t e n by R. W. Thompson from t h e s t a n d p o i n t of e a r l y 1955 f o r t h e t h i r d volume which a p p e a r e d i n 1956. E f f e c t i v e l y h e w a s a b l e t o c o v e r a l l t h e cosmic r a y work; t h e r e a f t e r t h e i n i t i a t i v e was e n t i r e l y t a k e n o v e r by t h e a c c e l e r a t o r p h y s i c i s t s . Thompson's g r o u p a t I n d i a n a U n i v e r s i t y i n t h e F A was o u t s t a n d i n g l y s u c c e s s f u l i n making a c c u r a t e measurements o f V-d e c a y s u s i n g a l a r g e magnet and c l o u d chamber a t s e a l e v e l .
They d e v e l o p e d and r e f i n e d t h e k i n e m a t i c methods f i r s t u s e d by t h e Manchester group w i t h t h e Pic-du-Midi d a t a .
Undoubtedly t h e s e r e v i e w s a r e of g r e a t v a l u e t o t h e h i s t o r i a n .
The a c h i e v e m e n t s a t t h e p a r t i c u l a r t i m e a r e u s u a l l y c l e a r l y s e t o u t and c o n t r o v e r s i e s , i f a n y , s h o u l d a p p e a r a s w e l l .
I wonder i f t h i s is a l l t h e h i s t o r y we need a s p h y s i c i s t s ?
The r e v i e w s i n e v i t a b l y do n o t draw o u t v e r y f a r t h e r o l e s of p e r s o n a l i t i e s ; r a t h e r , t h e y f a i t h f u l l y summarise t h e l i t e r a t u r e and i n c l u d e t h e l a t e s t u n p u b l i s h e d r e s u l t s .
Thus e a c h aims t o b e a s t i l l p h o t o g r a p h of t h e development of a s u b j e c t a t a p a r t i c u l a r d a t e . I n e v i t a b l y some p r o v i d e a s h a r p p h o t o g r a p h b u t o t h e r s , f o r v a r i o u s r e a s o n s , may o n l y r e v e a l a dim and f u z z y p i c t u r e . T h e r e seems t o me t o b e l e f t a v e r y d i s t i n c t r o l e f o r t h e h i s t o r i a n of s c i e n c e . L e t u s l o o k v e r y b r i e f l y a t some of t h e more i m p o r t a n t a s p e c t s of t h i s r o l e . The h i s t o r i a n n e e d s t o u n d e r s t a n d t h e a c h i e v e m e n t s of p h y s i c s a t a p a r t i c u l a r t i m e , b u t t h e n h e must i e n t i f i c e x p e r i m e n t s a r e r a r e l y k e p t f o r many y e a r s and when t h e y are k e p t , t h e y a r e r a r e l y i n d e x e d and made a v a i l a b l e t o s c h o l a r s .
I t is i m p o r t a n t f o r t h e h i s t o r i a n s t o s t a r t t h i s work w h i l e p e o p l e who were a c t i v e p a r t i c i p a n t s i n t h e s c i e n c e remain a l i v e . I n t h i n k i n g a b o u t my s h o r t c o n t r i b u t i o n t o t h i s c o n f e r e n c e some o v e r -r i d i n g c o n c l u s i o n s seem e v i d e n t . The d i s c o v e r y of t h e s t r a n g e p a r t i c l e s , b o t h mesons and hyperons from 1947 u n t i l t h e l a t e 1 9 5 0 ' s i s a f a s c i n a t i n g s t o r y which was u n d o u b t e d l y c o n t r o l l e d by a s m a l l number of l e a d i n g p h y s i c i s t s .
Many of them a r e h e r e a t t h i s c o n f e r e n c e b u t s a d l y some a r e no l o n g e r a l i v e and some a r e u n a b l e t o a t t e n d t h e c o n f e r e n c e .
I p a r t i c u l a r l y t h i n k o f P a t r i c k B l a c k e t t , C e c i l P o w e l l , B e r n a r d Gregory, C a r l Anderson, L o u i s A l v a r e z and Ralph S h u t t , a l l of whom I knew w e l l , b u t of c o u r s e t h e r e were o t h e r o u t s t a n d i n g l e a d e r s i n t h e 1 9 5 0 ' s . I t i s i n t e r e s t i n g t o s p e c u l a t e w h e t h e r p h y s i c s t o d a y depends t o t h e same e x t e n t on t h e l e a d e r s h i p of a r e l a t i v e l y s m a l l number of p h y s i c i s t s -I s u s p e c t n o t .
Another c h a r a c t e r i s t i c of t h e 1 9 5 0 ' s was t h e growth of l a r g e and e f f e c t i v e g r o u p s a t i n s t i t u t i o n s , many of which have s u r v i v e d o v e r 30 y e a r s a l t h o u g h t h e i r p e r s o n a l i t i e s may have changed c o m p l e t e l y . M y Manchester group s t i l l s u r v i v e s . W e moved t o I m p e r i a l C o l l e g e i n London i n 1953. When cosmic-ray work was abandoned i n t h e l a t e 1 9 5 0 1 s , b u b b l e chamber work, u s i n g CERN and t h e R u t h e r f o r d L a b o r a t o r y , was s t a r t e d up.
I l e f t p h y s i c s r e s e a r c h i n 1970 b u t t h e group c o n t i n u e s u n d e r t h e a d m i r a b l e l e a d e r s h i p of I a n B u t t e r w o r t h . No doubt some o f t h e 1950 cosmic r a y g r o u p s have d i s a p p e a r e d b u t I s u s p e c t t h a t a d e t a i l e d h i s t o r i c a l s t u d y would show t h a t many have s u r v i v e d i n one way o r a n o t h e r .
The t h i r d main f e a t u r e of t h e 1 9 5 0 ' s which I b e l i e v e is i m p o r t a n t was t h e growth of c o l l a b o r a t i o n between g r o u p s b a s e d i n s e v e r a l u n i v e r s i t i e s and i n s e v e r a l c o u n t r i e s . Undoubtedly t h i s wide c o l l a b o r a t i o n began w i t h i n t h e European e m u l s i o n programme; i t d e v e l o p e d i n a s m a l l b u t v a l u a b l e way a t t h e Pic-du-Midi and l a t e r was d e v e l o p e d f u r t h e r a t CERN and s i m i l a r l a b o r a t o r i e s t h r o u g h o u t t h e w o r l d .
I b e l i e v e t h e h i s t o r y of modern s c i e n c e is w o r t h p u r s u i n g f o r i t s own s a k e , a s a work o f s c h o l a r s h i p .
I doubt i f we s h a l l l e a r n a n y t h i n g which may e n a b l e u s t o f o r e c a s t t h e f u t u r e , b u t one n e v e r knows ! Acknowledgements I am p a r t i c u l a r l y g r a t e f u l t o Lady B l a c k e t t and t o t h e L i b r a r i a n of The Royal S o c i e t y f o r a l l o w i n g me t o c o n s u l t t h e p r i v a t e p a p e r s of Lord B l a c k e t t now d e p o s i t e d a t t h e Royal S o c i e t y .
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